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THE RELATIONSHIP OF PUCCINIA AND PHRAGMIDIUM. 

By Prop. G. db Lagerheim. 

As a distiQCtive difference between Puccinia and Pliragmidium, Tu- 
lasae* asserts that the teleutospores of the first geuus are only pro- 
vided with one germ pore, while those of the second possess several which 
are equatorially arranged. Since then, however, Dietel t has shown 
that this is not the case in all Phraginidiums, bnt that in Ph. obtusum, 
Winter, each cell of the teientospore is provided with only one germ 
pore situated at the iip[)er end of the cell exactly as in the geuus 
Puccinia. Ph. ahidum, Ludwig, appears to form a transition between 
the two types. J It should also be mentioned that in Ph. Barnardii, 
Plowright & Winter, and in Ph. carbonarium, Winter, the end cell is 
provided with an apical pore. Besides these characteristics, which are, 
as we see, unreliable, P/(»a(;»«!<?*Mm is distinguished from Puccinia by 
the number of cells in its teleutospores and by the different structure 
of its yEcidia. But in several Puccinias we occasionally find many- 
celled teleutospores, and therefore this character is not constant. On 
the contrary the difference in the structure of the fecidium ai)pears to 
be a constant mark of distinction. The iecidium of Puccinia is pro- 
vided with a pseudo-peridium, while that of Phragmidium is not; and 
in the latter the spores are cut oft' from basidiaand surrounded only by 
a row of paraphyses as in the genus Melanipsora. § 

In the above-raentioDed work Dietel has attempted to establish the 
the fact that Phragmidium is more closely related to Chrysomyxa thaii 
to Puccinia. But in comparing the two genera which he considers to 
be related he has forgotten to notice the difference existing between 
their fecidia and uredo stages. As has been said, the jecidium of 
Phragmidium has no pseudo-peridium, while one is present in the aicid- 
inm of Chrysomyxa. The structure of the uredospores of the two genera 
differs even more. lu Phragmidium, as in Puccinia and Uromyces, they 
arise singly at the end of a mycelial thread, while on the other hand in 
Chrysomyxa, as in Coleosporiiun, they are borne in rows. I am therelore 
inclined to believe in a closer relationship between Puccinia and Phrag- 
midium than between Chrysomyxa and Phragmidium. This supposed 
relationship would become still clearer if one could find a Phragmidium 
with a Puccinia-iecidium or a Puccinia wich a Phragmidium-oecidium or 
with several equatorial germ pores. We can probably regard the genus 
RostrupiaWasn Phragmidium with iiVnccim'd-iiniuVmm. The teleutospores 

' Auu. de Sci. Nat. Ser. 4, t. li, p. 146. 

t Beitrage zur Mornliologie uud Biologie iter Uredineen t.ii, 9. Figs. 3-7. (Cassel, 
1887.) 

t Compare Diet el, 1. c , t. ir, Fig. 10, and Miiller Die Rostpilze der Rosa uud Rubus- 
arten nnd die anf iliuen vorkommenden Parasiten t. I, fig. 9 (Berlin, 1886). 

•^ The genus Cahjptospora, KiiUn, i.s not to be united with Melampsora, because, as 
is known, the Calyptospora-feoidiahave a pseudo-peridium. 

II Compare Lagerheim, Sur un uouveau genre d'UrMinle^s (Journ. c\. Botan., 1889)' 
Paris. 
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of tbis geuus are as a rale 3-4 celled, and the uredospores are formed in 
the same way as in Phragmidium (and Puccinia). The secidia of Bos- 
tntpia are unfortunately not known, but judging from its great similar- 
ity to certain grass inhabiting Puccinias it is very probable that the 
secidia are formed as in Puccinia and Uromyces. A Puccinia with a 
Phragmidium-feoidium is not known, although it is not impossible that 
such a one exists. On the other hand there is one Puccinia, or perhaps 
several, which shows a condition of the germ pores typical for Phrag- 
midium. 

There are several Uredinem on Barberry species. Besides the well 
known secidium of Puccinia poculiformis, Wettsteiu (P. graminis, Per 
soon), there probably occur three aecidia upon Barberry, namely, Ae. 
Magelhcenicum, Berkeley,* secidium of P. berberidis, Montague, and an 
aecidium which appears to belong to a Diorchidium frequent around Quito 
on Berberis glaiica. The geuus Uromyces is represented on Berberis 
(Mahonia) by one species, U. sanguineus. Besides the above mentioned, 
P. berberis, Mont., two Puccinias, P.mirabilissima, Pk. and P. antarctioa, 
Speggazzini, have been observed on Barberry. Finally two uredo forms 
are found on Berberis, namely, U. cccidiiformis, Speggazzini and U. 
aniarctica, Speggazzini. 

Puccinia mirabilissima was described by Peck in the Botanical Gazette 
for 1881, p. 220. Tracy and Galloway gave further information con- 
cerning it in the Botanical Gazette for 1888, ]>. 12C, and De Toni gives 
the following diagnosis of the species (Syll. Dred., p. 620). 

Maoulis late piirpureis 3-4 millimeter diameter, leniter iucrassatulis, pseudope- 
ridiis hypogeuis, lougis, pallide tlavis, margiQe grosse laceratis; secidiosporis 8ub- 
globosis, 15-20 /i diameter, tuberculatis ; macnlis parvis, puuotiformibiis vel majii3- 
culis subrotundisqiio, superne atris vel atrobrumieis ; soris bypophyllis, paucis, 
minutis pallide rufesoeuti — brnuneis; uredosporis subglobosis, obovatisvel piriformi- 
bus, obtusis, minutissime rngulosis ; 22-33 by 20-23 yu pedicello hyaliuo, dein deciduo ; 
teleutosporis immixtis, elliptiois, obtusis, ad septum constrictis, subtiliter rugosis, 
30-32 by 22-25 /« pedicello longissimo hyaliuo fultis. 

The species is found in several places in the United States on the 
leaves of Berberis repens, and has been distributed in Ellis's North Amer- 
ican Fungi, No. 1451, and Rabenhorst- Winter- Pazschke's Fungi Euro- 
paei. No. 30 19. 

In the following I will give the results of my investigations with 
specimens distributed in Fungi Earoi)iei. They were collected at 
Thompson Falls, Montana, September, 1884, by Seymour, and in Sierra 
Nevada, California, May, 1886, by Harkness. (Jredo and teleutospores, 
but no aecidia, were present; the uredospores from the Montana speci- 
mens were more or less ovate, those from California piriform.! When 
treated \Tith warm potash or lactic acid the epispore swelled up so 

'Aecidiaiii t/raveolena, Shnttlewortb, is really identical with Ae. Magelhcenieum 
Berkeley. 

t Compare Lagerhiem "L'aoide lactique, excellent agent pour I'etude des oham- 
piguous sees" (Rev. Mycol. No. 42). Toulouse. 1889. 
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that it could easily be shown to consist of three layers. The outer 
layer is very thin, colorless, and covered with fine warts : the middle 
layer is the thickest and is yellowish and smooth ; the iunc^r layer ap- 
pears tolerably firm and is also yellowish and smooth. The uredospore 
is provided with from three to four equatorial germ pores, and the mem- 
brane is not equally thick everywhere, but is not especially thickened 
at the base of the spore. Treated in the same manner the epispore of 
the teleutospores showed the same three layers ; the warts on the outer 
layer are somewhat larger and do not stand so close together as on the 
uredospores. The teleutospores are characterized by a long hyaline 
pedicel which breaks off at the base and remains in connection with 
the spore. The pedicel tapers below and is hollow in the lower portion. 
It is not perfectly smooth everywhere, but a small wart occurs here 
and there. Probably Peck called this species mirabilissiina on account 
of the strikingly long pedicel, but it deserves this epithet in a still higher 
degree on account of another peculiarity that has been hitherto over- 
looked. One of the main characters of the genus Puccinia is, as we 
know, that each cell of the teleutospore is provided with but one girm 
pore which can have different positions, but in P. mirabilissima this is 
not the case, for hero is each cell of the teleutospore with two opposite 
germ pores. These show plainly when the spores are treated as above 
mentioned. In this respect P. mirabilissima varies from all other Puc- 
cinia that have been carefully observed, and even in this peculiarity I 
see a point of union between the genera Puccinia and Phragmidium. It 
would be of interest to study the germination of this peculiar species, 
and it is to be hoped that some one of my North American colleagues, 
to whom living specimens are accessible, will undertake it. 

Quito, Ecuador. 



NOTES. 
A NEW PEAR DISEASE. 

Something over a year ago we received from one of our correspond- 
ents in southern Alabama a number of pear branches affected in a pecu- 
liar manner. In a letter sent with the specimens our correspondent 
described the disease as follows : 

The disease appears in the form of spots on the trunk of the tree, always at a dor- 
mant bad, also on the branches at the base of another branch or fruitspur. The spots 
when first noticed were about one-qnarter of an inch in diameter, but soon increased 
to four or five times this size. They are nearly ronnd and are surrounded with whit- 
ish uneven edges. When one-half an inch or more in diameter the affected portion 
becomes depressed and upon cutting into it the barlf cambium and a considerable 
portion of the wood is seen to be brown and dead. In no case has the affection en- 
tirely encircled a branch or trunk, but I have no doubt that if allowed to continue it 
will do so in a short time. I have never seen the disease before and fear it will prove 
troublesome in my orchard. 

Upon examination of the specimens it was found that the disease was 
due to a fungus known as Thelephora pedicellata, Schw. We have this 



